WHAT IS CLAIMED IS: 

1. A semiconductor device including an element active 
region defined by forming an element isolation structure jern 
a semiconductor substrate, comprising: X 

an island-like charge storage film formed acrx3ss said 
element isolation structure and said element actave region 
so as to be formed on said element active region through an 
insulating film, / • 

said charge storage film having a j?^cess in a surface 
on said element active region and a hole formed on said 
element isolation structure to reacn said element isolation 
structure; / 

a dielectric film so formed as to cover the surface of 
said charge storage film inoluding inner surfaces of said 
hole; and \ / 

a conductive fiW forymed on said dielectric film. 

2. A device aco^dingN^ claim 1, wherein said charge 
storage film and sai/a\cbnductive film function as a floating 
gate and a control/gatesA respectively, thereby constituting 
a semiconductor fnemory. 

3» A dev/ce according to claim 1, wherein said charge 
storage filmyis formed on each of a plurality of element 
isolation regions, and adjacent charge storage films are 
separated/from each other with a spacing not less than twice 
a widthyof said recess. 

4^ A device according to claim 1, wherein said element 
isolation structure is selected from the group consisting 
of /a field oxide film formed by LOCOS, a trench type 
e/ement isolation structure, and a field shield element 
Asolation structure. 
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5. A device according to claim 1, wherein said/ 
dielectric film contains a material selected from t/ne group 
consisting of a ferroelectric film and a high dielectric 
film, and / 

at least one of said charge storage filiti and said 
conductive film contains a material select;^ from the group 
consisting of a titanium compound, a tunj/sten compound, a 
ruthenium compound, and platinum^ / 

6c A device according to claim A, wherein said 
semiconductor memory is a multivalued nonvolatile memory 
which can store one among different store states 
represented by three values or more. 

To A device according to/claim 1, wherein said charge 
storage film comprises a filr/ selected from the group 
consisting of an insulating/ film including a silicon nitride 
film, an insulating film including a silicon oxide film and 
a silicon nitride ti>^m. And a conductive film. 

8. A semiconductor device including an element active 
region defined by to element isolation structure on 
a semiconductor su&sfc comprising: 

an island-likeXcharge storage film formed across said 
element isolatior/ stfsucture and said element active region 
so as to be forrned on s^id element active region through an 
insulating film, 

said charge storage film having a recess in a surface 
on said ela4ent active region and a hole formed on said 
element isolation structure to reach said element isolation 
structure; and ^ 

a /conductive film formed on said charge storage film, 

9, A device according to claim 8, wherein said charge 
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storage film comprises a film selected from the group ^ 
consisting of an insulating film including a silicon na^ide 
film, an insulating film including a silicon oxid^^ilm and 
a silicon nitride film, and a conductive filmy^ 

10. A semiconductor device including jsm element active 
region defined by forming an element is^ation structure on 
a semiconductor substrate and having ya transistor 
constituted by a gate electrode anji a pair of impurity 
diffusion layers in said element/active region, comprising: 

an insulating interlayer >tormed on said semiconductor 
substrate includingpSaid transistor; 

a first hole fprin^ in/' said insulating interlayer and 
having a surface layer oJCAsaid impurity diffusion layer as 
a bottom surface; \V/ \ 

an island-like OTiarge storage film electrically 
connected to one oy sard impurity diffusion layers through 
said first hole; / \ 

a second hoAe formed in said charge storage film and 
having a surfaoie layer of said insulating interlayer as a 
bottom surface; 

a dielectric film so formed as to cover a surface of 
said charge storage film including inner surfaces of said 
second hole; and 

a aonductive film formed on said dielectric film , 

wherein said charge storage film, said dielectric film, 
and said conductive film constitute a capacitor. 

Al. A device according to claim 10, wherein said 
dielectric film contains a material selected from the group 
consisting of a ferroelectric film and a high dielectric 
film, and 
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at least one of said charge storage film and said 
conductive film contains a material selected from the groi^ 
consisting of a titanium compound, a tungsten compound y4 
ruthenium compound, and platinum. / 
12* A device according to claim 10, wherein j^id 
semiconductor device is a multivalue DRAM whicK can store 
one among different store states represented by three values 

or more. / 

13. A device according to claim 1^, wherein said charge 
storage film comprises a film selected from the group 
consisting of an insulating film/including a silicon 
nitride film, an insulating fLIm including a silicon oxide 
film and a silicon nitEj.de\£<Llm, and a conductive film. 

14. A semiconductor devrce/including an element active 
region defined by formirA axi/ei^ient isolation structure on 
a semiconductor substi?atev< comprising : 

an insulating fillm fomed on said semiconductor 
substrate in said /element actlive region; and 

a charge storage film patterned on said insulating 

film, / 

wherein /said charge storage film is formed across said 
element isolation structure and has a hole on said element 
isolation/structure, and 

at /east a portion of a bottom surface of said hole 
reaches/ a surface layer of said element isolation 
strucliiure. 

15. A device according to claim 14, wherein said 
element isolation structure is selected from the group 
consisting of an element isolation structure made from an 
irisulating film and an element isolation structure 
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including an electrode for isolation. X 

16. A device according to claim 14, furth^ comprising : 
a dielectric film formed on said charg^ storage film 

including inner surfaces of said hole; and 

a conductive film formed on said dielectric film. 

17. A device according to clairj/l4, wherein said charge 
storage film functions as a float^g gate of a nonvolatile 

transistor. / 

18. A device according t</ claim 16 , wherein said 
dielectric film contains a ntoterial selected from the group 
consisting of a ferroelectric film and a high dielectric 

film, and / 

at least one of s/id charge storage film and said 
conductive contains a material selected from the group 

consisting of a Ts^^t/n^m compound, a tungsten compound, a 
ruthenium compbund//^^ platinum. 

19. A devro^ according to claim 14, wherein said 
semiconductor diAAce is a multivalue memory which can store 
one among dif fiferen^N^tore states represented by three values 
or more. / 

20. A /e vice according to claim 14, wherein said charge 
storage fiAm comprises a film selected from the group 
consisting of an insulating film including a silicon 
nitride/film, an insulating film including a silicon oxide 
film a/d a silicon nitride film, and a conductive film. 

2/. A semiconductor device including a plurality of 
element isolation regions defined by forming an element 
isolation structure on a semiconductor substrate, 
comprising : 

I an island-like charge storage film formed across said 


element isolation structure eind said element active regions 
and having a recess; ^^y^ 

a dielectric film so formed as to cover a surfac^ Df 
said charge storage film; and X 

a conductive film formed on said dielectric film and 
capacitively coupled with said charge storage film, 

wherein said charge storage film is formed in each of 
said element active regions, and an upper surface of each 
of said charge storage films is planarized by CMP and flush 
with an upper surface of an adjacenx charge storage film* 

22* A device according to c^aim 21, wherein said 
element isolation structure is/selected from the group 
consisting of a field oxide /ilm formed by LOCOS, a trench 
type element isolation stmcture, and a field shield element 
isolation structursX / / 

23 • A device aCco^^ing to claim 21, wherein a hole 
reaching said elemenjK isor^ion structure is formed in a 
portion of said ch,arge storag^^ilm above said element 
isolation structure •XX 

24, A device accoAding to claim 21, wherein a bottom 
surface of saad recess is substantially flush with or lower 
than a surface of said element isolation structure. 

25. device according to claim 21, wherein said 
dielectric film contains a material selected from the group 
consiSyCing of a ferroelectric film and a high dielectric 
film/ and 

/ at least one of said charge storage film and said 
conductive film contains a material selected from the group 
consisting of a titanium compound, a tungsten compound, a 
ifuthenium compound, and platinum. 
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26. A device according to claim 21, wherein sc 
storage film and said conductive film fup^:;^on as a 
floating gate and a contra)!: g&te^..-<:'^pectively, thereby 
constituting a semiconduj^^fe<3r nri^mory . 

27. A device >e^orcfing to^-Vfaim 21, wherein said charge 
storage f ilm^^^sdmprises ^ f ilm selected from the group 
consistiji^ of an insuliting film including a silicon 
nitr^iQe film, an insu]/ating film including a silicon oxide 

Im and a silicon nitride film, and a conductive film. 

28. A method of fabricating a semicjonductor device, 
comprising: 

the first step of defining an ^dement active region by 
forming an element isolation stru9ture on a semiconductor 
substrate; 

the second step of forming an insulating film on said 
semiconductor substrate in s^id element active region; 

the third step of ferrying a first conductive film on an 
entire surface of said sepfiiconductor substrate including 
said insulating film an^ said element isolation structure; 

the fourth step o/ forming a mask pattern having first 
and second openings qfn said first conductive film; 

the fifth sten/of etching said first conductive film 
until said elemeny isolation structure is exposed in said 
first opening by/using said mask pattern as a mask, thereby 
dividing said M.rst conductive film, and simultaneously 
forming a rec/ss in said second opening by leaving said 
first conductive film behind on a bottom; 

the s/xth step of forming a dielectric film so as to 
cover a g^irface of said first conductive film; and 

th§( seventh step of forming a second conductive film on 
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said dielectric film and opposing said second conductive 
film tOx^id first conductive film through said dielectric 
filr^ 

29. A method according to claim 28, further comprising, 
after the seventh step, the eighth step of doping an 
impurity into said semiconductor substrate in said element 
active region to form a pair of impurity diffusion layers 

in surface regions of said semiconductor substrate on two 
sides of said first conductive film* 

30. A method according to claim 28, wherein in the 
fourth step, said mask pattern is so formed that a width of 
said first opening is not less than twice a width of said 
second opening* 

31* A method according to claim 28, further comprising, 
between the third and fourth steps, the ninth step of 
planar izing said first conductive film by polishing, and 
wherein in the fourth step, said mask pattern is so 
formed that said second opening is positioned above said 
element active region, 

32. A method of fabricating a semiconductor device, 
comprising : 

the first step ot defining an element active^ region by 
forming an element :^olation structure on a semiconductor 
substrate; 

the second s£ep of forming a gate insulating film and a 
gate electrode in said element active region; 

the third /step of doping an impurity into said second 
substrate to jform a pair of impurity diffusion layers in 
surface regions of said semiconductor substrate on two sides 
of said gat^ electrode; 
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the fourth step of forming a first cpnductive film 
electrically connected to one of said in<purity diffusion 
layers; / 

the fifth step of forming a mask/ pattern having at 
least first and second openings on said first conductive 
film; / 

the sixth step of etching sa/d first conductive film by 
using said mask pattern as a mask, thereby dividing said 
first conductive film in said mrst opening, and 
simultaneously forming a recesfe in said second opening by 
leaving said first conductive^ film behind on a bottom; 

the seventh step of fomning a dielectric film so as to 
cover a surface of said fiyst conductive film; and 

the eighth step of forming a second conductive film on 
said dielectric film and /opposing said second conductive 
film to said first conductive film through said dielectric 
film. / 

33. A method according to claim 32, further comprising, 
between the third and fourth steps, 

the ninth step/of forming an insulating interlayer on 
an entire surface ©f said semiconductor substrate, and 

the 10th step of forming a hole in said insulating 
interlayer in which one of said impurity diffusion layers is 
exposed, and / 

wherein in the fourth step, a first conductive film is 
formed on said insulating interlayer and said hole is filled 
with said first conductive film, and 

in the/ sixth step, said first conductive film is etched 
until saicy insulating interlayer is exposed in said first 
opening* / 



34. A method according to claim 32, wherein in the 
seventh step, said mask pattern is so formed that a width of 
said first opening is not less than twice a width of said 
second opening, 

35. A method according to claim 32, further comprising, 
between the fourth and fifth steps, the 11th step of 
planar izing said first conductive film by polishing, and 

wherein in the fifth step, said mask pattern is so 
formed that said second opening is positioned above said 
element active region. 

36. A method of fabricating a seraicghductor device, 
comprising : 

the first step of forming a firsif conductive film in an 
insulating film region on a semicondKictor substrate; 

the second step of forming a Aask pattern having two 
types of openings on said first Conductive film; 

the third step of etching ysaid first conductive film by 
using said mask pattern as a /nask, thereby dividing said 
first conductive film confoiTrning to a shape of one of said 
openings and simultaneous Ly forming at least one recess in 
a surface of said divide<a first conductive film conforming 
to a shape of the other/ opening; 

the fourth step forming an insulating film so as to 
cover a surface of said first conductive film; and 

the fifth step of forming a second conductive film so 
as to cover a surytace of said insulating film and opposing 
said second conductive film to said first conductive film 
through said i/sulating film. 

37. A method^ccordiftg to claim 36, wherein in the 
third step, saiy -^^ess/is so formed as to reach said 
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insulating film regij^iS^^^^ferffereby forming a hole in which a 
surface of said insuj^ing film region is exposed. 

38. A method of fabricating a semicj&nductor device, 
comprising: 

the first step of defining an eVement active region by- 
forming an element isolation struc^re on a semiconductor 
substrate; 

the second step of forming /an insulating film on said 
semiconductor substrate in said element active region; 

the third step of forraiiog a first conductive film on an 
entire surface including s§ad insulating film and said, 
element isolation structii^fe; 

the fourth step of /forming a mask pattern having at 
least first and second/ openings on said first conductive 
film; 

the fifth step/of etching said first conductive film 
until said element/ isolation structure is exposed in said 
first and second/openings by using said mask pattern as a 
mask, thereby dividing said first conductive film below said 
first opening/ and simultaneously forming a hole extending 
through said/f irst conductive film below said second 
opening; 

the ^ixth step of forming a dielectric film so as to 
cover ssfi.d first conductive film; and 

tbfe seventh step of forming a second conductive film on 
said yflielectric film and opposing said second conductive 
fill/ to said first conductive film through said dielectric 
f ijm. 

39. A method according to claim 38, further comprising, 
after the seventh step, the eight step of doping an 
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impurity into said semiconductor substrate in said element 
active region to form a pair of impurity diffusion layers in 
surface regions of said semiconductor substrate on two 
sides of said first conductive film. 

40. A method according to claim 38, further comprising, 
between the third and fourth steps , the ninth step of 
planarizing said first conductive film by polishing. 

41. A method according to claim 38, wherein in the 
first step, a field shield element isolation structure in 
which a shield plate electrode is embedded is formed on said 
semiconductor substrate. 

42. A method of fabricating a semiconductor substrate, 
comprising: / 

the first step of def ininjjr an element active region by 
forming an element isolation/structure on a semiconductor 
substrate; / 

the second step of /forming a gate oxide film and a gate 
electrode on said sera^onductor substrate in said element 
active region; / 

the third sliiep of doping an impurity into said 
semiconductor sjabstrate in said element active region to 
form a pair ot impurity diffusion layers in surface regions 
of said semiconductor substrate on two sides of said gate 
electrode y 

th^fourth step of forming a first conductive film 
electr/cally connected to one of said impurity diffusion 
layers ; 

/ the fifth step of forming a mask pattern having at 
lei'ast first and second openings on said first conductive 
/ilm; 
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the sixth step of etching said firs;fer conductive film by 
using said mask pattern as a mask, t^eby dividing said 
first conductive film below said filrst opening, and 
simultaneously forming a hole af^tending through said first 
conductive film below said jfecond opening; 

the seventh step of/forming a dielectric film so as to 
cover a surface of sa^ first conductive film; and 

the eighth step of forming a second conductive film so 
as to cover said/dielectric film and opposing said second 
conductive fim to said first conductive film through said 

dielectric ^ilm. 

43. A method according to claim 4^, further comprising, 

between the third and fourth steps, 

the ninth step of forming an inf4ulating inter layer on 
an entire surface of said semiconductor substrate, and 

the 10th step of forming a hcsle in said insulating 
inter layer in which one of said ympurity diffusion layers is 
exposed , and 

wherein in the fourth steiL-^ first conductive film is 
formed on said insulating inta'r layer and said hole is filled 
with said first conductive fi/lm, and 

in the sixth step, said first conductive film is etched 
until said insulating inte^layer is exposed in said first 
cind second openings. 
^^^^ 44. A method according to claim 42, further comprising, 
/' between the fourth and /fifth steps, the ninth step of 
planarizing said firs/ conductive film by polishing. 

45. A method according to claim 42, wherein in the 
first step, a field shield element isolation structure in 
which a shield plate electrode is embedded is formed on said 
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semiconductor substrate* 

46. A device according to claim 1, wherein a source and 
a drain regions are formed in said element active region on 
both sides of said electric charge accumulation filmland 

said source region is formed commonly to adjacent 
element active regions • 

47. A device according to claim 1/ further comprising 
an access transistor adjacently formed to said electric 
charge accumulation film. 
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